abstract. Towns constitute 9% of the settlements of Hungary and represent 68% of the population. This value roughly corresponds to the European Union average. Their number, however, considerably grew in the past decade. While in 1980 there were 96 settlements with town status in 1990 there were already 177 and at present there are 324, which is more over three times more than in 1980. Nevertheless, there are significant differences in their size and scope of activities. Several researches have been conducted concerning the urban fields of many settlements and larger territorial units in Hungary but there no comprehensive map of the urban fields has been prepared yet. Inter-settlement relations started to play a more and more important role in the economic life of the country. The paper focuses on the study of the urban fields of the towns situated along the borders of Hajdú-Bihar county pointing out those functions whose attractions remain within the administrative border and those which cross it. The studied area are the towns along the county border. A special methodology was used which could be used for other regions and towns in other countries.
introduction
The size of towns can be determined on the basis of the relative extent ob the basis of their participation in the regional division of labour.
The problem is that the number of the towns recognised administratively (de iure) has exceeded the number of settlements having real town scope of function in the country (Christaller, 1962; Boustedt, 1962; Vadász, 1986) . The main reason for this is that after abandoning the division into districts, the former district centres and several settlements -not necessarily with central function -were declared towns.
In the socio-economic life of the country, regional processes, and inter-settlement and catchment connections play a significant role (Chabot, 1962; Huff, 1973) . The towns and connections developed between their narrower and wider environments have formed a catchment area system covering the whole area of Hungary (Beluszky, 1981) .
An investigation of the catchment area of the settlements is important and timely because of the following: (a) this is the most interesting field of Geography as joint effects of several factors are reflected in the attraction system (Physical Geography, Transport Geography, Settlement Geography, Historical Geography, Economic and Social Geography, etc.); (b) it can be used when establishing economic, cultural and health institutions; (c) a thorough examination of the catchment area provides the most accurate picture of the urban development of a settlement; (d) it shows the pattern of the space structure (Cloke, 1979) ; (e) emotional contacts can be reflected in the attraction conditions, which are the basic elements of the locality; (f) the administrative system of our country has to be adjusted to EU requirements, in which the micro regions based on attraction conditions should be given an important role; (g) the towns amount to 9% of Hungary's settlement range and 68% of its inhabitants. This value is similar to the average of the European Union. However, their number has increased considerably in the last decades. Whereas in 1980 there were 96 settlements with the legal status of towns in 1990 there were already 177, and recently, the value is more than three times higher than in 1980; Hungary has 346 towns. However, there are significant differences in their size and scope of their function.
A double aim guided us when writing this paper. On the one hand; we aimed at examining the complex attraction zone of the individual towns situated on the county border on the basis of the appointed functions, and on the other hand we looked for the answer to the question whether the county border effects the attraction zone of the towns. We set ourselves the task to delineate the goals of regional development and planning on the basis of the results.
The primary task was to collect data related to the studied functions (public and specialised administrative institutions, public health, transport, education, labour force attraction, spread of daily papers, tourism) and to construct a usable database on the basis of these data. Using these databases we had to construct the catchment areas, relating to the individual sectors, and the complex ones adopting the method of Beluszky (1970) . Within this topic we set ourselves the task to examine how the resulted complex attraction zone corresponds to the county border, and where differences can be found. Using these results our task was to determine the regional development and planning possibilities, and the possibilities to continue this research.
material and research
The research area mentioned above are the towns within the county border of Hajdú-Bihar County. The timeframe of the research is the year of 2010. The database required to the examination was constructed using two methods. The existing databases were applied, and we also collected up-to-date data.
One of the most problematic fields of catchment research is the lack of databases. The reason for this is that the database is hardly available in statistical offices and institutional statistics. The collected data may be incomplete or there may be functions that have not been measured First of all, we adopted the method of questionnaire survey (closed and open questionnaire survey constructed in advance) in the course of the commercial examinations (shopping habits, origin of customers doing shopping in the markets, etc.) We also counted customers in shops and used information provided by receipts (for the turnover of shops and division of customers according to their residences).
The bulk of the available data comes from the publications of the Central Statistical Office, namely we used the County Statistical Year Books and statistics of national census. We collected data from statistical databases of institutions (surgeries, hospitals, schools, local councils, etc.). Additionally, we utilised the timetables of Hungarian train and coach companies and web sites of the individual settlements as well.
After constructing the database we put the data into tables using Excel 97, whereas some parts of the resulted data were worked out mathematically by means of the SPSS for Windows. Certain parts of these were adopted from my former work and we prepared most of them using the ArcView software.
results

The geographical bordering of the studied area
In delimiting the studied area we had a relatively simple thing to do because the county border determined the region to be researched. However, during the investigation several questions appeared.
fig. 1. The studied area in Hungary
Source: Own edition Finally, towns situated administratively on the county border or near to it were included in the examination, and one town fulfilling these criteria on the other side of the county border. The final list is as follows: Nyíradony -Nyírbátor, Hajdúhad-ház (-Téglás -) Újfehértó, Hajdúnánás -Tiszavasvári, Polgár -Tiszaújváros, Tiszacsege -Tiszafüred, Püspökladány -Karcag, Berettyóújfalu (-Komádi).
fig. 2. The studied towns
Source: Own edition
transportation
The state of economic development of an area is considerably influenced by the structure of the road system its quality and the possibility for creating transport connections (Cliff et al., 1974; Ewing, 1974; Simon et al., 1978) . That is why it is essential for a town to be properly connected to its attraction zone and to have proper links and roads.
First, in the studied area we looked at access to the towns included in the research. We examined the number and quality of the roads that lead to individual towns. It was needed because it does determine the spatial connection of towns since roads connect surrounding and farther settlements. Inappropriate transport systems may cause development.
The studied towns have different transport-geographical position in terms of the number of roads providing access, and their quality. Besides this, the structure of the settlement-system shows considerable differences. As a consequence, the size of the area and the number of the settlements which can be reached between 15 and 30 minutes vary. In terms of the studied indexes Püspökladány, Berettyóújfalu, Nyírbátor, Karcag and Tiszafüred are in the best position, whereas the position of Tiszacsege, Füzesgyarmat, Téglás and Komádi cannot be said to be weak (Table 1) .
public and specialised administrative institutions
The administrative function is one of the most ancient central function scopes of settlements, mainly of towns, which influence considerably their development and their position in the settlement-system. At the same time, public administration is the most extensive activity which influences the regional and settlement framework of the life of population: 'with branching-out operation it considerably influences its development ' (Erdősi et al., 1985) . In the course of the research we aimed at examining how the individual towns are supplied with public institutions and at analysing the attraction area of the individual institutions. Administrative, state-security and other specialised administrative functions were differentiated.
The studied towns are variously supplied with public and specialised administrative institutions. Only those settlements that have considerable town history play a significant role with respect to administrative institutions, and the existence of Source: Own edition these institutions represented a fundamental condition to declare them towns. The settlements which have recently received town status cannot attract offices and branch agencies except for a some institutions (registration office).
function of public health and its attraction zone
The function of public health has a significant role in the investigation of catchment areas. Its advantage is that the data of operational zones and individual institutions are easily available.
In the course of the research we examined how the individual towns are supplied with institutions of public health, and their attraction area. Besides the specialist clinics, we looked through the regional distribution of ambulance stations and hospitals. It can be said that the attraction of public health as a second-grade function is still determined mainly administratively. In terms of specialist clinics and ambulance stations we can encounter rigid boundaries and structures, and cross-county border attraction cannot be found anywhere.
labour force migration and its attraction in the studied area
It is rather difficult to effectively examine the labour force attraction in the case of towns, since commuters are not registered by the Statistical Offices (only during the census in 2001). Thus it can provide a proper picture for a given time but the change is not measurable. The Central Statistical Office surveyed the residences and work places of the commuters in the country during the census in 2011; in this way, the labour force movement was demonstrated.
We studied the labour force attraction in the towns from two points of view: we calculated the number of people commuting to the towns from the individual settlements for 1,000 inhabitants, and we studied the ratio of commuters from the given settlement to the towns and all the commuters of the settlement. For the examination we separated the people commuting for employment from the pupils going to school (this last group is analysed in the chapter on secondary education).
In the database of the statistical office we studied all the settlements from which workers can be found in the given towns, but we only took into consideration the final results where 0.1 workers were for 1,000 inhabitants. The settlements with big industrial factories, which were ranked as the most extensive attraction area. Of these we would emphasise the attraction of Nyírbátor which spreads over farther settlements mainly due to its bigger specialised factories (Unilever, Clerol, etc.). Both the ICN Pharmaceutical Factory in Tiszavasvári and the Chemical Complex in Tiszaújváros play a significant role in the labour force attraction of the region as well, the evidence of which is that they have considerable attraction not only from the adjoining counties (the latter employs people from Hajdú-Bihar County but also from Szabolcs-Szatmár-Bereg County). The greatest employer in Karcag and Tiszafüred has a considerable effect not only on their active workers but also on the adjoining counties. For example, the attraction zone of Karcag includes areas over Püspökladány and Békés County an the influence of Tiszafüred extends over the county border. The same can be said in the south county border where mainly Szeghalom has attraction on some settlements in Hajdú-Bihar County.
The number of people commuting from the individual settlements to the town was compared to the number of the active wage earners. This is important because it gives a ratio that shows to which town the inhabitants of settlements are more attracted. The data from the national census by the Hungarian Statistical Office 2001 provided the database for this examination. We did not take into consideration the settlements having values lower than 20%, as below this value only accidental attraction can occur. As a result 21-39% weak, 40-69% middle and over 70% strong attraction was estimated. In the course of estimating the results the relative labour force attraction we only encountered differences in a couple of cases compared to the values for 1,000 inhabitants.
Secondary education and its catchment area
The general education and qualification of labour force have an impact on the possibilities of the economic development of a town. The education appearing and rising in the course of the social development of a town stimulates the consolidation of the functions of urban character (Berényi, 1988; Bodor, Pénzes, 2012) . Therefore education plays a significant role in the range of central functions, which can have a double role. On the one hand it can be preventive, as the lack of educational institutions can influence the economic development of a settlement negatively (e.g. the lack of qualified labour force in a settlement) but it has another role since the resignation of the economic development of a settlement may involve the foundation of many secondary schools and secondary courses. When establishing the catchment area of secondary education we studied the number and ratio of pupils from the countryside for 1,000 inhabitants in the towns. The database was constructed by our own data collected from the secondary schools of the towns, then we calculated the number of pupils for 1,000 inhabitants in every settlement.
During the examination of the educational attraction conditions we considered another factor as an important aspect to examine, namely, the ratio of pupils from the countryside studying in secondary schools and all secondary school pupils in a given settlement. This shows that the ratio of pupils from a given settlement studying in a given town i.e. to which town they are more attracted from the point of view of education.
Education is one of the most important factors when establishing the attraction zone of a town since it removes obstacles for pupils. The traditions developed in the course of history, the formal institutional structure and the informal county borders in many cases have stabilised the developed structure. The towns and town pairs on two sides of the county border represent other types and therefore they could form their attraction areas, which, unfortunately, only in few cases show a well-balanced form only in few cases.
The function of retail trade and its attraction
Trade has a distinguished role from the point of view of the operation of the settlement-system and the supply of inhabitants; it makes a connection between the product and consumption. Why does trade have an outstanding role in the investigation of attraction zones: (a) trade plays a considerable role measuring the importance of attraction (the number of developed connections); (b) retail trade makes the strongest connection between towns and villages; (c) its directions are determined by the subjective decisions of customers, that is why it is independent from administrative restrictions; (d) of all the institutions of central function the specialist shop network is the densest one; thus, the inequality of the institution system does not influence the development of the attraction zone; (e) all towns have a commercial attraction; (f) its attraction zone system is the most complete one; (g) its results can be generalised; (h) the connections developed by retail trade attraction are permanent, they change very slowly; (i) its formation is influenced by the connection developed by its other central functions, that is why the attraction of the different central functions is summarised in the retail trade attraction; (j) the attraction considerably influences the turnover of the commercial network of the centre, it contributes to develop the shop system quantitatively and qualitatively (Beluszky, 1966) ; (k) there is a strong connection between the inhabitants of the settlements and their position in the hierarchy of commercial centres; (l) of the central functions, the commercial function scope is the nearest to the general level (Beluszky, 1966; Szabó, 2009 ); (m) there is no parallel between the central function of centres and the hierarchical grade developed by the total functions; (n) it can be divided into different grades which makes it possible to draw multiple subordinated attraction areas and ones which overlap; (o) it is not limited in its dimension; therefore, the role of accident is limited in the survey. The examination widely covered the commercial functions. The lack of data caused the biggest problem, that is why we relied exclusively in the information obtained by primary data collection. In each settlement we did counted customers in shops and also in markets. The results were projected to 1,000 inhabitants of each settlement and we were able to create intensity zones of the commercial attraction.
Clearly, at the north-east border part of the county the shop attraction of Nyírbátor is the most noticeable one. A ring of strong attraction has developed surrounding the town in Szabolcs, which is surrounded by an incrasingly split zone of medium attraction. The weak attraction of the town spreads over Hajdú-Bihar County as well. Of the adjoining towns neither Nyíradony, Újfehértó, Hajdúhadház nor Téglás could develop zones of strong attraction, which is due to the attraction of big shopping centres in Debrecen and Nyíregyháza. As a consequence, their weak attraction covers only some settlements (in the case of Újfehértó it covers crosscounty border areas).
From the point of view of shopping, the attraction of Hajdúnánás and Tiszavasvári is well balanced; however, the former can influence Hajdú-dorog weakly because of the strong urbanisation of the surrounding area while the latter attracts several settlements.
The attraction condition in the north-west corner of the county shows an interesting picture in the case of Polgár and Tiszaújváros. As this town in Borsod has units belonging to several bigger chains of department stores, its shop attraction spreads not only over the adjoining settlements but also over a lot of farther areas, over the county border (moreover, it has a weak effect on Polgár itself as well).
The attraction of Tiszafüred is the most noticeable along the county border towards the south. Tiszacsege, except for itself, has no shop attraction effect at all, people from the adjoining settlements go shopping either to Tiszafüred or to Polgár, thus the attraction of the former town extends over the county border considerably.
The attraction in the case of Karcag and Püspök-ladány can be said to be well-balanced as well. The Cumanian town has a strong shop attraction in the eastern part of Jász-Nagykun-Szolnok County, at the same time it has a weak effect on Püspökladány and on the north-east villages in Békés. The attraction of Püspökladány on the adjoining settlements is strong but moving away from the town it becomes weaker, nevertheless the reverse case occurs as well (e.g. Nádudvar).
The shop attraction conditions are complicated in the Bihar region as well. A zone of strong attratcion surrounding such as Berettyóújfalu and Szeghalom, has been formed, however, the same can be noticed around the small towns of Komádi and Füzesgyarmat. Moving away from the towns, the zone becomes torn.
With the development of the shop trade the role of the markets decreased. As there are generally smaller or bigger market fairs in most settlements the market attraction of the towns has decreased considerably. Despite this fact the markets of almost every town have a kind of attraction. In order to measure this, we carried out a survey when surveying the shopping on market day. The attraction of markets does not show a considerable difference from shop attractions, a stronger or weaker attraction can be experienced in a couple of cases.
Taking into consideration the shop commercial units and the attraction zone of markets we formed the commercial attraction zone of the individual studied towns. It can be stated that the hierarchy of the commercial attraction centres is fairly complicated, there is a lot of overlap in the attraction area, and there are many smaller attraction centres. However, it can be clearly seen that the older towns can influence their environment a lot more considerably because of their higher grade shop system (stores, bigger chain stores having more specialist departments).
Services and their attraction zones
In the narrow sense, service is the production and repairing of products for inhabitants, whereas in a wider sense it means a complex of repairingmaintaining commercial and transport activity which serves the direct consumption of inhabitants (Fodor, Hajdú, 1985) .
Numerous institutions of very different character can be ranked among the service institutions on urban level (Beluszky, 1970) . Beside the institutions which have been studied so far several dozen institutions can play a central role in the life of a town. The competence area of most of them corresponds to the administrative borders. First, we wondered how the studied towns are supplied with service institutions playing a significant role also in the life of inhabitants of the surrounding village. We divided the services into four large groups; financial, insurance, public utility and economic services were differentiated.
The studied towns are supplied with service institutions very differently. Similarly to the public administration institutions, only those institutions which already have a considerable urban past can play a real role in this field. The settlements which were recently awarded urban status -except for a couple of institutions which can be regarded as a 'basic supply'-cannot attract offices, branch agencies.
It can be mentioned as an interesting fact that similarly to the administrative function -apart from same cases --the towns supplied better with institutions cannot be found not on the Hajdú-Bihar side.
The complex attraction area of the towns situated along the border of hajdú-Bihar county
The most important scientific and practical result of attraction zone investigation can be the formation of its complex attraction zone if we explore its complex attraction zone (Berry, Garrison, 1958; Fodor, Hajdú, 1985; Bujdosó, 2009 ). However, a simple summary of the sectoral attraction zones cannot give the complex attraction zone, since the are-al connection zones developed by the sectoral attraction zones are heterogeneous, they reflect the role of the given sector within the area, they depend on the degree of supply of the centre (Preston, 1971; Kostrubiec et al., 1975) . In consequence it is an issue debated by among the researchers whether it is possible to summarize the individual factors and functions and to form a complex attraction area. According to several researchers, the summary does not lead to results, it is not possible to develop the summarised attraction zone (Erdei et al., 1959 , Bernát, Enyedi, 1961 . At the same time, other researchers profess that the attraction of the institutions which are on the same hierarchical level can be merged with weighting (Beluszky, 1981 , Kovács 1987 . In Hungarian specialist literature the most accepted and the most frequently used method was worked out by Pál Beluszky when determining the attraction zone of Nyíregyháza (Beluszky, 1970) .
L v -population of the complex catchment area n -population attracted by a function of a town x i -population of the 'i' attracted settlement While marking out the complex attraction zone it is an essential principle that only the boundaries of attraction zones of institutions that are on the same level can be merged.
In the case of the functions which are administratively controlled the settlements linked to the institutions got, of course, maximum value, whereas the ones which do not belong to them got minimum value.
In the course of calculating the complex attraction zone as a first step we calculated the average attraction intensity, we compared the indexes of each settlement to this result. According to the method, we raised the resulted quotients to second power, added them together and then extracted the roof.
Using the results we marked out the strong, medium and weak attraction zones of the towns. On the basis of this the following can be stated: according to Pál Beluszky, to maintain the differentiated institution system a town of 16 thousand inhabitants and the attraction zone of 33 thousand people belonging to it, a total of approximately 50 thousands people are needed (Beluszky, 1999) . The data in the table reveals that six towns, namely Berettyóújfalu, Karcag, Nyírbátor, Püspökladány, Tiszafüred and Tiszaújváros practically totally, while Szeghalom and Tiszavasvári partly are suitable for this criterion. Hajdúnánás is de facto a town because of its historical traditions and degree of institutional supply. On the basis of the mentioned criteria the other settlements of urban status cannot be regarded functionally as towns with total scope. Table 2 shows the data of the catchment area of towns (Table 2) . There are two great important roles of attraction zone examinations: on one hand to show the settlement system, on the other hand to describe the degree of supply of institutions in individual settlements. The results can suggest the insufficiencies, and possible changes.
conclusions
To summarise the results we can say that the examination suggested that the boundary of Hajdú-Bihar County does not follow the attraction conditions, there are several cases when towns from the county attract a settlement from another county, and vice versa. After the examination of the complex attraction zone results and the sectoral attractions of the individual functions it is revealed that three settlements in Hajdú-Bihar are attracted to the towns of another county. The relations of Csökmő and Újiráz near the south border of the county can be said to be closer to Szeghalom than to Berettyóújfalu or Komádi. The same phenomenon can be noticed in the case of Egyek whose inhabitants use the services of Tiszafüred than Tiszacsege.
Naturally, we can find the same examples for the attractions towards the other direction along the border of the county. Due to the chaotic attraction conditions of the southern Bihar area, Zsadány and Körösnagyharsány 'benefit from' the attraction of Berettyóújfalu not Szeghalom, whereas on the north the inhabitants of Szakoly, Balkány and Bököny are attracted towards Hajdúhadház or Nyíradony instead of Újfehértó. fig. 3 . Hajdú-Bihar County according to the results of the research Source: Own edition If the administrative boundaries followed the connection developed by the attraction, the number of settlements in Hajdú-Bihar County would increase by two. The area of the administrative units (by 63.49 km 2 ) and its population (by 7,050 persons) would increase as well. The research of the towns formed after the regime change shows that the central functions are missing from the settlements with urban status they have incomplete function scope. During our investigations we tried to point out which towns are included in this category and which functions should be decentralised and transferred to other towns.
Practically, there is a lack of functions of settlements in the case of the studied towns which obtained urban status in the 1990s and later. In most of them, institutions with secondary grade attraction ate missing, except for a couple of except for a couple of institutions with little attraction (secondary school department, specialist clinic, etc.).
There are kinds of secondary-grade function institutions which can be found only in some towns (civil protection, customs, land registries, gas, telephone and electricity suppliers, etc.). With regard to administrative and public institutions, opening a land registry and home guard would be needed in the north part of the county, since there are not any institutions of that kind in the towns of Hajdú-Bihar. The northern towns in the county are not supplied with the institutions of the court and general public health service either.
The towns are relatively well supplied with institutions of public health, the institutions of specialist clinics and pharmacies are adequately built. However, because of the long distance it would be needed to establish an ambulance station in Polgár and Komádi. As hospitals do not belong to the functions of medium grade, we did not deal with them in details; however, it is wirth noting that the northern areas in Hajdú-Bihar County belong to the attraction of the hospitals in Debrecen (e.g. Hajdúböszörmény or Hajdúnánás).
Secondary schools are the most essential institutions in towns, despite this fact only a couple of classes are working as a specialised schools, generally as a correspondence one. Therefore, opening a continuously working full secondary school in Komádi, Nyíradony and Tiszacsege would be needed as well. Of the service functions the branch agencies of the Hungarian telecommunication company show great concentration therefore it would be worth restoring the former areal master system (Püs-pökladány, Polgár, Hajdúnánás and Hajdúhadház) and to establish a branch in Tiszacsege. Opening an enterprise-development foundation branch in Komádi, Polgár and Tiszacsege would also be needed (Süli-Zakar, 1998) .
The lack of the mentioned functions causes problems in the towns since they cannot supply the inhabitants of the surrounding settlements. In this case it is justified to ask whether a settlement rises above the others and whether it has the kinds of services that a town must have.
We consider the use of the above mentioned results in the public administration as a possibility to continue our research. At the same time, using similar methods the towns and town pairs situated along the boundary of the North Great Plain Region can be involved in the investigation. In this way we may get an answer to the question of which settlement can be classified into another region and whether it would be practical to reform regions which follow the EU norms and have a proper position in the Hungarian public administration at the same time.
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